Implication of mitogen-activated protein kinase in the induction of G1 cell cycle arrest and gadd45 expression by the carotenoid fucoxanthin in human cancer cells.
The precise mechanism of the anti-tumor action of fucoxanthin has yet to be elucidated. We previously reported that gadd45a and gadd45b might play a role in the G1 arrest induced by fucoxanthin. In the present study, we show that several MAPKs modulate the induction of gadd45 and G1 arrest HepG2 and DU145 cells were used. The cell cycle was analyzed using flow cytometry. Expression of gadd45 was assayed by Northern blot and/or quantitative RT-PCR analyses. Activation of MAPK was assayed by Western blot analysis. Inhibition of p38 MAPK enhanced the induction ofgadd45a expression and G1 arrest by fucoxanthin in HepG2 cells. Inhibition of ERK enhanced gadd45b expression but had no effect on the induction of G1 arrest by fucoxanthin in HepG2 cells. Inhibition of SAPK/JNK suppressed the induction of gadd45a expression and G1 arrest by fucoxanthin in DU145 cells. These data suggest that gadd45a is closely related with the G1 arrest induced by fucoxanthin, and that the pattern of MAPK involvement in the induction of gadd45a and G1 arrest by fucoxanthin differs depending on the cell type. The implication of GADD45 and MAPK involvement in the anti-tumor action of carotenoids is first described.